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«fs 2 ?n y ^m©sisffiiic»*»ffl«iB*©giig 

ICS*:*** 5 J: 5&^ffffira»£fflv>fcf&H«?o 
y^Tvf^ifSiUTitfft, -5-©«BJi©lS*©» 

i Ew©«w*=«tt»Ht#a;. 

M7U-2x©»ft||J±©^Dyf -?-nic«^s«7 
U-&am&ton±.07a y 9 £©|BJ©¥*t2 SgJSS 

flfcfceiiraet©gTfcfcfcUfcffls:fcj& > ^© fi 

SffiHT. «7U-A©«IS(ft«©«iilCJgjSr«tt« 
«©®«J4fflm 

S7U-A©^w«k:^u«8bfiiifitttsff^, 3^ 
-A©*«tf»±©81^ffiH«c»^Ttf»#|}i«*$ 
*«#IC#SU *©*««rtfc*7l^-AJC*IJ* 
»*«©A-|nJ€:ft3£t. ^©^©2aElc©*K*rr5J; 
pfex-y^asffScticfcoT. *6«fi»ffl«©if 

i SB«©««*stttm 

ia*«5j ±ffiy5^x>hita[xeTtt, « 

S7l,-A©«Jg»»|^iL^ 8 ^ a , tl , $mi> S7V 

-A©«S«i»±©1$a^ttiBic«t>Ttt««»iH«* 

>h««»C#»U -5-©/Jx*«ri:»ciR7l.-Afc*lt* 
H»©f52ft««SU -t©feg*fc©*JEfc©*E«rr 

^^■s^xyv-^aitffic.hfcioT. *umm. 

[»## 6 ] ±Efii8£*£re-m < 
my u-A©tt»««©^7^ x> 




KZ ' 4$BB¥8-33 5 268 
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««£*ffl*K#aiu >e©^««rt«c»6»Ataia-}- 

4j9 ^l'< f Wrf X> h<V? hM^tr V)V<7>± 
£ J***** n t SaSSf* J: 5 bfc 3 *X 7* 

**l|E*©fBJ«tta^a;. 
I««©»«&tt9lil 
[000 1] 

[00 0 2] 

[£*©ft«] ttftffi^ttffljsg^ttx, w®*© 

LTtt&T©<k5fc'fc©ai».5. 
[0 0 0 3] fcf, »W*l»*?^*fflV>St>©iU 
T. XiR rx*< :»W16»*7^j . "SNAXBS : 
» Active Contour nodels" Ka$s M. , Witiklo A., Terio 
poulos D. , Proc.lst ICCV. pp. 259-268, 1987 lcK« 
Stl*. (snakes) tPftfttaiiWteOT^ 

Mt. !S*1'©»«KiRJKrsJ:5l^»-r53>hD 

»**fftc«J:oT««tea«sb&t,© 
[0004] com*n*y ! >i'*7u-&M<Dtimm 

NIC0CRAPr92aSX«, pp. 8-17. 199 
1 2, ttJfcWffXfctt : 5-6 1 9 7 r«« 

XiK(b) (m.tm=E 1 r)l,tx***-&,M:m®tz*; 

±Eft^, rajta-. 5Mcat, 

K. Vol.I-75-D-II, Ko. 1, pp. 111-120, 1992 . Mtmvt 
£tt : m*S - 1 2 4 3 3#&« f»«)ft:©tt»iiH: 

cn&©xitice*shfcft«tt. fiU7u-A©»»tt 

*C«*-a-»*«i»ft>|Ji&#J:5t-r**>©T*5. -« 
[0 0 0 5] »«(6«^5*;Ptt, *R©3>hD-;i,jH 

©t>offffliM»©5«)feff -5 tV^EttffiSg$ff 5. 
(0 0 0 6) »$^4^ r-;V«IS*ff 3t©tb 
T, W-^7U-AB3r©»i«©ft#^ h^sfiia-r 

*©X«lcJ:0««*nT^<5. 
[0 0 0 7] Xtt(e) r^ojtacju^i, hiPttHltt 
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KHTs-fcttj A*«ifT. B«f»ff. a^sia. 7-u 

kf->*a>^«S. Vol.45. Ho. 10, pp. 1221-1229. 1991 
JtlK(d) - 1 1 7 0 7 ra{fe®a->x 

feV>T7Q y t> T y f->{f&fi 5 C £: Cfc -3 Ttt*^ 
WP£#©$t>©-C**. fUvi7^v9>tft\t, St) 
®»4>©a SS&7D 5/ fe-atfcSJfct 

IC. yDs/^-7y^>^*fflH^j£tt, tt-9171'- 

.. 

[0 0 0 8] Sfc. Xtt(e) f»fflft-&ifc©fcai>©#fc 
®a®lUt\ti6&*W #JUKS. /MU£«. rUfv 
3>#£tt, Vol.47, No. 7, pp. 999-1005, 1993. KgB 

£*©ri=. W7u-a*t:©. ^©ftartfeticb 

fc^SK* h**/HV»a. C©33:iR(e) Cfctltf. 
<>$'-p-x®»©:7-f-^K#{fc©fflJiT*;&!0t. a? 

-CH. Maffil«©0M±» 7l/-/JJiftil, 
T3tm?Z. 7D-y^w^>yj£iD>C**^a!l»C 
^TUi50T. f6«©«l»fftt©ja»ttfTtef» 

nrnfrts'immz. as*3£t>ofc{s«©» 
s^jfflSfr^. ■€-©«««t , Texyv'ttffl»T»ak:» 

MttaiSfr 5 £ V> 5 f4£ £ t <5. 
[0009] 

*©«J«:*«»ltfJJ5aft«lctt. &Tl::*tfS«fc3fc. 

7 U-A|BJiiB:©|a|lg^». ^^©^©WS^ft^ JO 
&. 

to o i o] jtr. 7^-^mm<oiBimtvx. ±e 

XK(8),(b) ©fi£«tt«Tffl^6nT^*ft«lft«tr 
» tt*bi«>*jnakes) ©ttsfctt, *MII!flfc:J:0*£<£ 

±E»Mtf «*7WcWttW&ftf*fcfr fcftl*.* etc 
«fcoT. «J#ttfi©:*£fc«fcfc£tt-r€SJ;'5&a:fi 
fc±E3t«(b) lca*snxw**t. -t-©j&*b»J, 

«tt©2«tc»-r5*«ctt^t>n.5tn^raaA** 

[0 0 11] ±E£lR<e> ©5£*S«©J:5ttW7U- 
[0 0 12] ±EXltt(c). (d) fC^Tfifcfc&ffiT 
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[0 0 13] IftlBKiSfro^iScigsc^^Tifi^ 

aen&fttlC. S7V~-A±©|ft»S«U»i:l,TflS 
ffla^ftt^«U»©B««t«SS«»*. ±EXiK(e). 

(d) ic*-ra*ft«Ttt. »*^* hjv. £tt\mz^ 
• c©^actt. 

[0 0 14] Jb823tSI?(e) ©ffi*ttfS"Cli, Btr^h 

;nc«fc3Jta>©ft. «mi««ic*tt*xy-7tttii£fT 
tfamtfM&BSfcjrr*. m«©»i»iiia*^© 
a&tftb-osensfc*. «ia»©«iE*tfT^c<v»t 

^tt-c»ttaT5»4fe«»©ttMt. ^newroiittiSK 

[0 0 15] iEKWIfiWtx^ (^foHPSsnales) £ 
«-CEfeE-T5©T, i59«©«iEtt«a-C»5. «k>T 

[0016] *»i«o, c©«fc^nt*«t«*T>isn 

tfc©T?*r). ±EK*©ffi«»fflA-tt©l5I)a^€** 
7l^-A|aj©tfe»a>j6«£14(ieS|Sj±U. <ft«©ttiE 
l6IIJ*tt©iEtE$&|6j±U. Aff&fB^ 
tlilSK S:^ 5 CI t !»tT# S .fc -5 ^«««lffl*«6©Hft * 

[00 17] 

±E©»)B*ll?«-r*fc©tc, A*»H«t©t}7 
U-AT©»««l(ft»©»iHi)9t^>l6nfci:*tC. W- 
£7l—AmTt6»©l!iS'<£» h^S-«^r^^tt«fc 
^>T. S7W-AJ:Tlft»©««ttaT**lf3£«»* 
£©»£*ft»©flB©W*fc£tr|ft»#?¥firt-.5 
BJIBtt©* Sfi«T* 7 A JiT 

ftSL. ^©IftWaafillftlC^^TiiKttO^y^X 

«f"©^^ K^©A-SS*t^#v>i:C5*aH-r5J:pfc 
H*»&4«U -t©BJSJ*S7l/-Alc*s»t*»«!» 

[0 0 18] CCT, ±E«1*^^ h;H&*3ef<5Ig 
Ttt. 4A6n&±E«*tttt»©«U»±©1#a^S}4 

aju »mt&»«jft©»s^^h;p£asT*icaRb 
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tffnet©STa»ftbft«€*». t. jhboh*. ^©wickets. 

©©fcfflHT. S7V-i>©S^lft»©fflHI:®»STi [0 0 2 51 01 tt, *58H©-5fci60«£l.T©»Hi« 

»««jfffi«©*ss:Hffl-r*ct*^»f6n-5. it? rt©»*©<a«}4ai^tt©jaa©^«:s*i-iaTfe<5. 

[0020] i-.e^7t^ x> h *fnjf*ie-ptt. **is«tt, «««i*^traKbfcfB« i & zmmik 

S7W-A©it^e»K»U4«ajS»ffi«ffVV £71' »B£67W-AlC*V*TA7;<MJ5>7lcaSSnfc 

frmmzftttu •*■©*»&££ »ca7W-A»c*itt* [0026] c©*5fc&#£«»jiHag£fT5&©© 

tf»©*rsi*«fcfcu -t-©*iRi©53E»c©*-s^r5* ®««ia«ii©w««i*©-«£02ic^i-. 

^ftXy^ttfliSrfTiCilCjroT. ti«&*iM%<z)^ [0 0 2 7J £©02fciiV>T, H»ffla8fitt. #g 

^r^xvb^MMSfeftsctjwgtf&n*. »* ffi«©«»si«ftaiiCi&s&»&9»*R»sff3&ft© 

v^tt. m7\s-&<7>miz&mittLtiwu!mmmv\ cpu <**Rj«!ia«H> 2 i t. sen. m«b» 

917 U- A©»£|&«±fflftS;&{£HI::f£o Tfft«iKffl * Wiffla*|im**£#l$T5fca©tt*5Ktt#R 2 
ffi«*^ffi«»r»SJL. *©^«rtfcS7U-A»C # 2t. ttBf«A*-rSfcJ6©-7i> 

istt<5tft»©fe&fl:£«£U -t©6£fc©«JEic©* x. t>^VvV^yitE<r>x-h^WL2zt. ssftsas? 

£«r*£5ftXy;>ttai£fr3C£l::<koT, ■TS/i:»©7 i -fX^V"f/it'©»^a2 4 i«*TLT 

ffia«©^5x-fX>h^f-;i/«*^SCli:!iipif& l>5. rft5©CPU2 1, *«E«¥&2 2. 

n*. R2 3. S*T-a2 4WC©x-^©j2l«e. AX^-f 

10 0 2 1] 2 6 Jc. ±Elft«©4£l8Tli. ?|7 U > 2 5 ifcfr l/TfTfcn*. 

-A©ttW£«©^77 I *X>h'Si' WMSCttLT, [0 0 2 8] iSl*0 1 »Cf?t>T, C©01te. ±E02 

«7U~A©tfl«liilJlt»H#lRAttffl«ffV>, ©H*fflaKBffl±i:UTCPU2 Ifc<t»)*ff3n5 

-A©«SII».t©»tSbSeiBK:ffi^T«IBR»ffl«S «Jfl:ffl«ttiafiia©. 17P-A©Ma£*bTV>5. 

jMMfcftlfL *©*»«££ ictftawtsa-rsjafc #&16W*. &7V-AC*V»T. ffl7k-AH»I 
JSffiU ^77^fX>h'<*h)W§'S*hlP©*# 4*t a? . «7k-AB»I. > W7l/-Afc;feV>TRlc» 

^#^i:C5Saar<5«t5tC**tft:3^X7 , 7-f> 8*ftfc8*4ilttSB..i 5£A*tt. S7I^-A©» 

ft^TSjEaa^aisrsct^w&n*. *<»ttffiB. muttz. msic. iis^h* 

[oo2 2] <t«fflaa?i i iujut, a7i^-A«c*»j-5»*ifti6 

HWB1 B97W'-AT©»)ftatt»©»S^7h;i'fe«l «©&«£. fl9-5l7W-AWC©W7U-A3a*'ft(6 

wjsu -t©si«rt©»*«jE)j%«)ftij:5€ajB-r b. t?zm*fto. $2ic. wnj«a««ft)£ffla 

5 3*xy?-f>Hi«$». *nSr^7U-A©»* 681 2C«fcD. -bffi«£«»B. ©«B»C. *t*«Stt» 

S*. « l 3lc«kD. ±Ett«R}i««Ak:4iHT. 

[0 0 2 3] ©iE»ft<4S£»Sfc«>l;:. ^5r^l>h^ h»« 

*«MlCtR*««ttffi*«tt. S37W-AT G**»iS!iaftff5. S64IC, l»8£fifcjaa« 1 4 fc 

©«*»«»©«l»***A6ia&i*fc, M-S7U- «fcD, J: 3. 

AraTlfiM©»£^Mi^fcjrr<5c:£ic.i:-sT> a x>K^h;v«G©^h;p©^c€3^#^tc5 

7 u-A±T«i»©jf jettis. Siia-r-5«t^&raia«*#*5«ia^ff5. 

a. mxMtoMucMX*tstmiwirt£r**iWit i&«£a7W-A©*f*#rtft»B, tra. 8<&*tfc# 

©**£«. f&fasi&»&*iffi*!8?£a7i'-A±T?ft «^d&«!B, asjuasti 5s^tr. ^@©jaa 

«U 1ft««*tf6i*IC*JVvt«£ffi©^57 : .fX>h'>; K:feV>T0i7l"-A©8««IIM8B. i tlTfflWS 

■?-©y7x-<x>h^^h;w««t'©^ n, aftPlfclcfflasit©*. 

* MW©*£S*<*#V>££5£a»-rs±5KBitt» 50 [0 0 2 9] fc*, Sl7W-AlcB8LTtt*ll««t 



Lfc*6l;:t»g£T**. &7P~A©lftl5ttA 
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[0 0 3 7] Tfcfc*. ■ 3fc*V» T / W ;,- M 
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IC. tt»fc»^TH*fcm/^->i&D*-n>£V> 

&. H4»C*f 4A£ft£*M5±©»£'<*h 
»ffl#t££«BWS£TfT K SBSIBT'S* MMB© 

[0 0 4 01 -*-&*>■&. H4IC*V>T, ftft*?h*e 
#a£5£^5#*»«:£&jBl, $82©H«li.l2 

ii. mmmmi. 4 2ic*D-en^nfg»<ksn 

2X2 ©B8tg}3?i9£ 1 t>±©»OEB)Rt UTU< r t 

&&B©BI»tt. ^Dv^Vy^>^a884 3. 4 
4. 4 5. • • •. 46KJ:9. S±H©IS»^6, 1 
t> ±©pgJB ©*£#£ffl ^TJBIC 7d j> £ T v ?>tf*ft 

[0 0 4 1] £©B4©#|)fctt. Z£,\Z?ay#i)Xb 

±jsfflaw4 7*«ttPF»ftjaa«4 8, 49. • • • 

£*rLT<r>*. ^ny^"jXhtj«ffl8«4 7tt» A* 
3ftfcmm«miI*S. ai»T*«».l:fc7oy* 
fcEfif*. ¥»lbffla(i?4 8, 4 9. 
tt, r-;M8©¥ifHfc«:iT 3. 

(0 0 4 2) ^Kftt^* MMftJ£*ft©S&3©IWM» 

lfiMJ:©fctM£ttffl-f*#K£«*. *©#»& 

[0 0 4 3] C©B5fcfcVVC. win^hKtmsiLm 
trlgl. 3J2©li«l,. Ii £. &ajfittafllS855 2 

ft-rn*. <fta&»fflffls«5 2«. #*.&nfc2tjfc«» 

*H«til«&. ±ESJ1©H*I: KHR&fcttHi 

[0 0 4 4] B6li. JiBR**** MWtJfcfrSs 

©SB I 3 ©JUW!£lS*&to-ttTj£aftS'<* 
«S^ft©»4©Sft:W^tT^*. ffcfeS. «OT 

rnvrnzi*? h;ntsfflatc8ft««ajtffi» 1 ~» 3 © 

3^©fi{5©ffl*&*?-tt^ftS^A.*t>©T**. .fcS 
»l~»3 ©tttfili. -tn-FnilftWS©!!)*^* MWi 
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3£©fllfil^±lCOViTSft:*a*S*»f*t)©T*-5. 
[0 0 4 5] r©06lc4JHT. «/IfcfflSffl56 1. 6 
2«±EB4©KBfl;ffiaffi4 1. 4 2fc«3f*t>© 
T*y, M7W-AMtIi-i tW7W-Att»B.-i 
£*>6. ±EB 5 £#tcRiJ!U&)&S'<$r hJtifc&Mfc 
©SS3©£#«©ttffi£fflUT, «flWUflWJtta6f6 4 
fc£DIMBB..i ±©»SASlftfflb. *©»«;&©» 

[0 0 4 6] ±EH4 t^lcRWUfcft^^f M4lft 
*ffi©»2©^W©fgJBW7PyJ'-7y^>^|ci<5 
aaEfcfrSfcfcK, l&7W-AB«l.-i , 3I7W-A 
Mil . *UT*>7U-Al!ft»B,-, fr&ft&nstt 

7P-ATx^mi.t.i©»»m^*-r*. 7d 

y^Ty^>^aSS4 3. 4 4. 4 5. • • •. 4 6 
»C<fc0, AJJW&ATJIS'C. HWW^Dy^^ 
>^*fT"5. C©i#. &P&H©7ci;>£-7y?->if© 
KSffffi&iSfc, TX*mi.i.i*]BV»T.hEH3t 
^I'lftWt^Ki*^^ hJHtS^rftOSg 1 ©H#W©8i 

»fl:ffia6!4 8. 4 9. • • «tC«fcD, ±EB4fc#lc 
SiKUfcftt'S* h^Jt«*«fe©»2©S*W©atBIC 

[0047] Bft**M4Btcj:?>T. #&tifc»a 

&©«££I&jfc (KT. »€lftW±©»a^ti-50 
6. ttmffia«6 5Kiitt«ttftan^CJ:?T&tt 

aa-rs«t5»»Mft«©±is*fettWEX» r 3 >tf 

a.-^^57-r?/i'XKai:^S. JB2JKJ "Computer 
Graphics Principles and practice 2nd ed." Foley, v 
anDaa. Feiner.Hnghes.ADDISON-WBSLICT PUBLISHING, 19 
90KE«©Catuull-RoB spline9*t»5. 6AfS\ 

[0 0 4 8] ±E»S^^ hMOtmta 

» I ~JB 3 © A«=WC^Ufc 3 ^©ft«©a*fit)*<5 

[0 0 4 9] *t. «6JBfltljB«efc«fflaa51 2©g# 
[0 0 5 0] it^lSWBe ©HBfc. tt*tt«ftttflt#£ 
ffla*TT"5. -t©fc»lc«S«S»Be ©n©i6»ic»-r 

*rn«*aiaD. -t©rnfiicffla-r-5®«©^#s 

[0 0 5 1] B 7 »*9UfiflK:«lt«ttmtt««Se£ 
ffla©fc»©«l«©-|f!)S^1-7*D^;^B-Cfe-5. Zl© 

b 7 s&jiaLfttf e*ffla©&££Scgii-r*. 
to o 5 2] iBi ic. Mamammm 2«. 

©«ffi*<-«t*&-tt-*^&rna*fWB-r* a t lt 
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(7) 
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12 



11 



ami-*. »*fc. 

Cl % Be J:©*«Ac.a. WM»K*X*tU tf 

[0 0 5 S] *f . X*»*S 8 2Ttt, ««S« 
...hrtMtte. k. ««MIIU««** 

9»S^***L*******»** Coot wan 
SQ oare error) NRMSB *R«U 

FOR*-78 4lC*fTT*. HRMSE 

^to'osel FOR^84tt. ;w-^fW»*fti. 

FO R^84^r^S85 l S86 l!ll 
fciO, «rt.O«WWHI(l.l> WW- • *2» 

■0.1) Stt»K*«*kfl«T*. 
10 0 5 71 *WB9tt. MENBKB 0»JWtt«wT 

a y» be rt»ftWWIbe[l.J]W»U lt£«»Be 

3 r J: 9B*«be[Ul*l'WW*«« ) ** lgd,u[ 1 
K2SU S9 4fc.k0B»*be[U]**«B*W© 

ft£bgdata[ ) »caST4. 
100 5 8] *C FORJW79 1©»0M«f 
fcfUfcS. ^r-^S 9 5»Cj:D4rt«aSi*©«^ f 8 



daUt) ©BOB*' BkU £*«iB*©»Sbgdata 

t )©■<>«« bgfc-r*. *t^ D *^ be • 

9b©2§&8g J F*i© 3 W!f« (root nean aquare erro 
r) MISB&. *©*K*0 
[0 0 5 9] 
»1] 



•Ctlofcfi^WWSE fcT<5. 
[0 0 6 0] HBISB = MISE/ I Ig"«« I 
**. ±fBBl©*5^X>Mr*»B»1 3©*B 

■ICOWtRW"}"*. ____ 
[0 0 6 1] coif^XVMrjrctt. 

tf Afc*l>T. »BBB«©:EBft«**»* fc * fc * 
[0 0 6 2] HI Ott, **BB©W4XVbtf» 

2fc, M9WUMI1 02«c*v>T ; imU*« 
30 [0 0 6 3] c«X»»«B3WIWM«»W-« 

" r [o'o6 4i 1,^^*1^;;^ 

?5r«B. e«*«««|J^ = 

[0 0 6 5] T*bt>. -OBI 1 
—763— 



13 

[0 0 6 7] roxy>J«Hl^j*<DSB2©A*Wtt. S 
ft±©»S43fi l*f7T<tX>h) **J6*»t}l^ttlC 
HUT. »a2IU]±©*S«>5;5riaj©*aSfl; 

#©t&lB«rt©««4JE ! &tttB UT L * i T fc© 

01 2lCS-r<t3lC. rt«»J|^affll 2 1 
7 ; -fl>httJf«lffl«12 2tK:J:»J. £©#!*)©»« 

«$je£*» setter. aBtxsasafcKfl. 
©»fl&)E£tttti u& n c t s*s-r*s«T*«. 
[0 0 6 8]-^t$IC. 01 3*0B8U**t6, 

aSH&afcRWf*. 0131*. ffi«#l»!tg©7n- 
?*-hTfe<5. £©01 3fc*5V»T, Hfc^SFOR 
;P-^1 3 l-Ctttt*B&Mffi«A©H*ftL0®ft#© 
»D®bjaa*. *&FOR;i^-yi 3 lrtOFOR* 

-7i 3 2-rttii$«jaRK©i5]ft»c!>»osnaa€ff 

r>T*J0. ISW&}§««Art©£E*A..fcr>V>-C. K 

T©ffla«ff5. 

[0 0 6 9] ±!2FOR;V- 7*1 3 2«Ttt. ^f?^ 
SI 3 3lt*V>T. »D£31$«£c. . c».i fcJ:* 
K*©*»c k c l M-€-n-6nt®*ffi«A.i t©ffi«d 
* JkOXfy^S 13 3, S 1 3 5Ttt. 

©K»di #ftt>/J^V>t>©£d.i. tU *©£#© 
k£m£UT^5. FORJP-71 3 2©JSSjWHTU 
&«, Tsf-v^S 1 3 6TA.1 £®«A. IC»ar-5. 

[o o 7 oj ate. «^steftfc*n-en©a«£«i 

[0 0 7 1] 0 1 4tt*&Kfl©X7?ttffitttt£ft& 

m«atLT, n«ami:©*fi:^h^v.Kt, as 

[0 0 7 2] d©01 4K*V>T. ^t3i*>5FOR;V- 
7*1 4 1TB. «6»£tt/JMS«©B*»U ©0ft#© 

ttosuiaasffoTn*. c©for;w-7"i4 m 

T, *7^7S 1 4 2TI1, 7"Oy£be rt©6/MB« 
rtffl*A k .lc*tL. ltffil6»Be ©rt«HMM8a><DWfe 
Sff^. #SLT. Xfy/S 1 4 3C±0JtBAu& 
^{BH«fil©ft-&fgilal8[ ] ICS&U S 1 4 4 iCtQ 

±EAi.«^flBaa©adi8daia[] (cas-r-5. 

[0 0 7 3] FOR^W-^l 4 l©»0SUffla 

Attt7tfc«. Xr^^S 1 4 5»cJ;0£l<g«JBB«©* 
ftlgdatat] ©*£•«£ f eth. ±*Hlfl®a©*£bg 
data[ ] ©fi&fiSbgtT*. 

[0 0 7 4] £ct. HHkarairo^tt^d; h;Pv 
«ttllb^;V^7x-<l>h©*|SjS^A*fc»© 
WI8T**. v.»li*/hffl«Ai fcfe^T. 2:?4M8£ 
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. xm&tmmi c » c ,*i tzm&-tzjjim\z&tt> 
s. aaaM±©a<fc"-.i> wi'v.^i. amu^a*: 

£fc©:£fo&4*.S&»©««T*.5. v.itt. 

«A» «C*5V>T. £Bi*&££«»pBe ©rtfflim»© 

aajcaau -tn-f nica-t fg. bg 

1 4 6&M) . *fctt. 2-3ro»<&.£»ffittK:gifi&ffi 
[0 0 7 5] 01 5K. ±E01 1. 01 2£# 

\zmnLrcxy?»mmomis a2©m#w©s* 
sa*6tottTff5ffla©^as/^0s*-r. 

ttfc? 5rY X> Mf»©#a4£(TlCtt^-r-5. 
[0 0 7 6] C©01 5IC4$l>T. ^7T-<X>h£:£ 
ASA*®*. tttat<#«a2lBI±©^^h;k ttffl 

[oo7 7] sb i ic. rtautafflsisi 5 1 ict, «*m 
T^*aa^pj±©^^ h)vt. ftaaoaasnK? 

h^©rt«it»^&a«H*&^865. #«>fc»j»|I» 
IC»U ?77Vx>hft#$&Sffil 5 2CT^5x^ 
x>SS8t#-r*. ^(PJttffifflaffll 5 4T^55 i ^X 

> h^©^i6j*ift{Ht, ntttmT^tiaaa 
t. »a«wjaa»i 5 3*t^5xwx>h3fia««a 

[0 0 7 8] El_L©01 0-01 5 tmtHmVTci:^ 
ffl&«©JBK m2<OM,»tfi (011. 01 2#BB) |C 

;in^2^©fi«*a*^te-eTan<5 i b©-c»<&. r 
fct?s. ajR«aa«»c*^T«ffia©^5 

A©«Sa»«C^U ±E05t«CRWL.fc»S^i' 

h^««*tt©»3 ©a»w©8ffiicj;*ft»A«!ai* 

«ft»««s^««»c»a-r-5. c ©0 5 ©««&©#» 
^»tu«. «w©jBffi^i. ««e©Kftri(sttwr5 

^©T**. ±E01 1,01 2tAlcRWUfc 
XyytftHi&fS-Ctt. Xy$*©4jE#ftiS«fl:#|fillC 

tta-rsfc©-?**. -rztt>*. ±E05«c*-rttffir 
«ai$ti<&^a^«. ±£0i 1.01 2©&ffi©x? 
y©»a©a<b-r*jS-c»*. j;^>t, wm&zmzm 
mmttui* ^«*^tictii»©»as-*fc-r<&c 

t*itfl*<&. /h«*^tt««©»»€:a^2,i:tlcJ: 
oT. iE«a±IB01 1,01 2©Xyi?|ftlb!!)lpJtglC 

[0 0 7 9]*»C. ±E0 1 ©ft«4ffi©ag5 1 4 ©a 



IS 

[0 0 8 0} £©tt«ayaajy!fci$^Ttt. nnrnma 

IC. y55r<rX>h'S?WV*G©"WhA'©*£S** 
XZ^tZ. 5 £B»T 5 «fc 3 ftEfll6«£**S4ffl!*f? 

5. 

[o o s 1 1 h i &}i^mmmm<omm^vy 

£0T»5. ^attRTC^Tfrtan*. 
[0 0 8 2] TftfcS. 016K*5V>T. JSlfc. 
^ittffiiCSffil 6 1 lcfct). JtfctWBBe .kT. ±E0 
5 tmz.EtWVTctoiZ'V? HHij££&©»3©A#W 

©istsicj;**ia^»ai«ia*fr3. s*2»c, mwm 

&mi 6 2 let D. ±Efc«£ta#fr*J:?K. 
tf»£ttfc«A«:*«i«A» ic^WT*. BftWftjgtt 

1 6 3 tcko. s^**itK:aaj«* i £»iht*. 

Sns. »4ltv ph. pu8aSEj&a»1 64KJ:D. 

[0 0 8 3J ±E^7'7'f>3>hD-^#'f 

[0 0 8 4] £©01 7tt> l»«&»foSr8££«'f*fc 
»©7D-y?0£jKU £©*»JBfifc#l*tt. "<?M' 

x ? ft 3 *x^7-r >ift*^ttsafir4tt«T*5. 

-C-niCt-ar, 01 7lC*TJ:5lci@«±©tt»B*B© 
A#©tt«£^x-5*SS:tS>t*^tt:J:-3T, H»© 

jf7f/ x> h^? h*»©ffi«a>&iai«£aatu « 

#<6»£/t 7 * b 'J V 9 &ft»Tttffi-T* c t 

[0 0 8 51 £©01 7 \ZmTthmui&}&SS.> 2£tc 
©»6#^f l-;V«±. tf9Atfi8«©fcfc££-rR. 
G, Bg^©&S^K:ScfV»T»*$n<E.ffl««lK^i' 

h ;ns jis *aar*tt«£±«-r.5*«64riE*ttfc* 

V*T. ±Eft«-b©ffi£fte©FF«ti:BT. SStlftB© 

rt«©gs»T*5n*ffffiffl£H-jfr<£>JHe«af-»i8 
tea * * 3 ictt»s»)rr * iMitfcfcie t «r*rr* t> 

[0 0 8 6) 01 7lCfeWC. ^?MV«tt. 
«A*iB«+©£T©>&lC:mt<S>£j!I (i.J) TOt? 

h^a^* (i.j) saajsiatasi 7 2Rwp 

,,. p,,aaE651 7 4KJll*Sns. ttt»X*ffll 7 1 
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iff 

**^&a«©ia*jR©j6«ti/TAAsn«)t. ttut 

»T£Sa^»UJffil 7 2J^ffl*fi. asj&Aaffii 
7 2Ttt, ±EfU»T^6-J©gJBrt«C^r*n5fil«© 

±T»5ttB€raajiSptuTttuu cn&aaj&p 

©ttBx-**JH*^tt«l 7 3lCffi*f*. ft*. -L 

E^aa/Spii. wft-rsj^ic. tt&T*T©jsHig 

B>W3rJ£©S2.):Dt>4v£<. *0, ^hJMI^^b 
Jt<©*#S*tJ»r£©*S£J:f) fe*€rU-feT©£T» 

*. «ff^»t«Bi7 3ttv »rr*J:3fc. ±Eaa& 

p £«lKT©aff*lft]K:»t>&«JFTil6^AT#6n 

fcaa/ssrs^pi*. pi... p»». pi»ttTp . 

ii, pi*JBK*l 74CUJ*T*. Pm. Pi>«SE»l 
7 4 tt. ±EWffittfr*I8Rtf ttllftfciiifcfT ^ « 
»T*S. HffifflgWISTtt. ±E3S*&P ... P 
( .o)o t. JbE"<* h)V**9 bfrV (I.J) KS^ 
V»T. SUMSpio. pn«kDB*Apn. pu£J4ffl 

f*. ft*$, ±E8j»*att«wi»<aig*natffi»* 

[0 0 8 7] 017 fcitltt. l»lHFA*SS 1 7 1 fcTffi 

ji#cj;oafflWA.»JH*rtTKu»T*<x*sn, aa 

&«tfij® 1 7 2fttf»*:*ttWl 7 3T. ±JST<5(tt» 

*a^f5a»fiBS4*f *fc»©s;«pjfcp ... 

P,.. ±E«W»TRat±E'<i' hW<9 h^»C 
S^TttffiStl«. p.i. puRd6c»17 4 

ICT. hES«PjSp... P«.> •••t±E^«' b)VH^9 
hJUca-^WT. >.ES«P^P... Pi.MTiEB*^ 

pu. p.,jWR9tH3n. cn^icj;»3«»ft«aA^ 

[0 0 8 8] KTIC ft»*B6lC*tti**«*!I©**a 

T»atc5©. aaxaiSiaisiiasRwrs. 01 8 
a. aa^ffl/wsao^a-^^-M?**. 

[0 0 8 9] C©018IC*V>T. V>t)IJ>5F0R^- 

■71 8 irttB««»^*»K©iHi»«-©»>)St*a 

8*. SfcFOR^-^l 8 lfj©FOR^-^l 8 2 
Ttt»k©^»g»/hB«A» fc««:-rsl6««*'J^ 
«©H*»L, ©0R»©»O3gUffla'&ff-3TisD. 
±T©W»B««/h««A. ICO^T. I6«««^B«A 
i +©£B*fl:BAiiroy7x-rx>h8lSG[Au]£ 

b^. -tnAt**tftS0*ttB&aajap..fr*. 

[0 0 9 0] fftfcS. ±EFOR^-y 1 8 2rtT 
tt. 7f?^S 1 8 31C43UT. yA&9~7T4X>Y& 
KG[A». ]©tt*tfifc g tb. *BXf»^S184 

t. £©ttg*iaa;£'c©s*<ag..« *o*$v^s 

A»*W9JU. Ye$©tS©*X7 1 y^S 1 8 5Kii/u 
T. ^ia©gSg..i tU. £©iS©®BttBAu 

j-.Eaa^p k .tu-c^*. 

[0 0 9 1] C©J:3ftft»4«*J*tt. ±5£U&01 
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[06] &10W)Z*9h)imim®&<O%4VafrW 

las] mmmmmfci&mv-ttzwi?* 

[01 01 01<B^77VX>htt*ffiS$<DJl#«£ 
^"T^Dy^0"C»^. 

[01 1] 01 0©Xy^ttttifflSfflO»l<oa»«^ 
7K"f:/Dy£0TfcS. 

[012] 0+^X^^«tflfflS»OS2©^«:W* 

[013] ^7^X>b§WK:fctt*£##fflffl3t& 
[014] l9?«B«ltll*MtKW*ft*© 
[015] S*tftfcttffl&0>0 11, 012 IC^TA* 

xn 5 am**? zr □ ? >? srs> s. 

[0 1 6 ] 0 1 Ott«4^fflSS?<0-«^^^D «/ * 
0-Cfc*. 



[01 7] ffi»^^Sft^a^$ni«^<OA*«€r^ 

r^D5/^0T*^. 

[his] m®&fmzsiwTZTcv>o)yu-?*-b 
[019] ^ofiw<«a^K^r^^«C)(O0Tft*. 

[ft*f<0R9i] 

1 1 ttn? hjmfci&m® 

12 tt»i^fc«ft£&3Ifi? 

13 ^x^x>h«-»fflas 
j<? 14 m&k&m® 

2 1 CPU (4*ttF«a£ft) 
2 2 *«ffitt^& 
2 3 AA^gk 

24 

2 5 ;tx5-r> 

3 1 V??>£WJMiatt 

32 m*? b)vm*imt& 

4K 4 2, 6 1, 6 2, 6 3 »JBfcSaS« 

4 3-4 6 7UyZ?W : ?>!fllLm& 
20 4 8, 4 9 W&fcfflJSffi 

51 h;Mt£ffl8ffi 

52 towu&mwmm 



[0i] 



[03] 



i i i 



.11 



-12 



15 













1 1- 



.32 



1iW 



0tft 



[05] 



[07] 




<T1 



tffttt 



tttB 



«2 | ITM 

S 



vrcn 



HauTl i 



72 
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[632] 



[BIO] 








CPU 


L«0 







i 




,'oi 




as 


ttJSA 










102 



a. 



i5 



J* 



[04] 



■Ah— Jtfifc 



47- 



.43 



V?T># WT % sif 



,45 



LJ 



[W6] 




(HI 1] 



[§912] 





<m r 








111 r- 







"s. 



112 



soft 



nttOW- 

&ft<bflMt 











\ *Btt* 










ftft 
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[08] 
START | 



I 



ill 



fork = 0toK-1 



s^lC? □ •> £ b ek £43 < 

i 



S=NRMSE<Dft» 
x=S/BS 



fori = OtolS 
forj = OtolS 



T 

SB5 




S87 



1 END 



input : *tJfcfet&98Bt-i 
*tSa»B, 

ttttAftK 



output : 



S82 



•S83 



•84 
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[09] 



(191 3] 



for 1*0 to BS 
*brJ*OtoBS 



START I 



-S92 



->^$1 











b. DjI CUfl 



-$95 



NRMSE=RMSE/fa -bg| I **** : *«J*-ty D ? £ b. 

n ■ ^ 1 mzAxyavPh 

I END | output : NRMSE 



131 



fork-0toK-1 



SlS 




I 



'152 



I EM> 1 



MMttcutsftttL 



II 4] 



11 5) 



START 



-141 



forl=OtoLfc-t 




<5<Ut» [] IC 









^S144 
fc>gd*U IJ C 



^151 



it* 



,153 



MX 



162 



^154 
155 



ska 



^S146 



END 1 



[01 6] 



:.«SMMf 
Nt&lft»B, 



MfcB.~ 

Mftff 



Mbfi 
Witt 



0* 

#19 



VWKO\ 

<nma" 



iaa 



tttt 



1 Poo^w^io**" 



164 



ftffcttttIBB, 

(PtoPonPiniPoa)' 
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[01 7] 



«9 hW 



ITS 



WW** 



r174 



9*j* 



► AH 



mi 9] 



obj 



fork*OtoK-1 



[01 8] 



t START | 



-I8t 



jferl-OkoLjj 

g=fc [Am) I K .S1SS 
•5184 
02- 




r 



1S2 



END 



tout :ttMK<f*tttOft output 
r?T<x>K»Mt|G 







(a) <b) (c) (j 

Wl* WL* JBTL 1 

(0 <*>. fe> w 
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